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INTEGRATIVE MEDICINE AND IT'S ROLE IN THE MANAGEMENT OF
OSTEOARTHRITIS
A. Perlman. Duke Univ., Durham, NC, USA
Integrative Medicine has been deﬁned as the practice of medicine that
reafﬁrms the importance of relationship between practitioner and
patient, focuses on the whole person, is informed by evidence, and
makes use of all appropriate therapeutic approaches to achieve optimal
health and healing. The frequent integration of therapeutic approaches
that fall outside mainstream medicine or within the realm of Comple-
mentary and Alternative Medicine, has led to some concern and
controversy within the conventional medical establishment. Despite
this, Integrative Medicine continues to expand both within and outside
of academic medicine. Patients with osteoarthritis frequently seek out
Integrative Medicine or utilize various Complementary and Alternative
Medicine modalities. Therefore, a greater understanding of Integrative
Medicine and it's potential role in the management of patients with
osteoarthritis is warranted by all those with interest in OA and in caring
for patients affected by it.
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MECHANISMS OF ENDOCHONDRAL OSSIFICATION IN THE
PATHOGENESIS OF OA
V. Rosen. Harvard Sch. of Dental Med., Boston, MA, USA
Osteoarthritis (OA), a progressive degenerative disease affecting all
tissues within synovial joints, is characterized by loss of articular
cartilage, alteration of subchondral bone architecture, and the devel-
opment of osteophytes within the joint space. During the development
of OA, measurable changes in cartilage and bone composition appear
to occur simultaneously. Animal models employing increased
mechanical loading as the initial insult to the joint have been devel-
oped and lend support for the idea that OA is the result of physiologic
remodeling in response to increased load. However, in recent years, an
alternative theory, based on the common developmental origin of
cartilage and bone, hypothesizes that aberrant redeployment of
endochondral ossiﬁcation, the process by which the cartilaginous
skeleton is replaced by bone during development, is responsible for
OA. My presentation will focus on the scientiﬁc evidence for and
against the link between reactivation of endochondral ossiﬁcation and
the pathogenesis of OA.
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THE ROLE OF BIOMECHANICS IN OSTEOARTHRITIS
T.P. Andriacchi y,z. y Stanford Univ., Stanford, CA, USA; zVA Bone and Joint
Ctr., Palo Alto, CA, USA
The purpose of this presentation is to consolidate a number of obser-
vations that provide insight into the role of functional biomechanics in
addressing the complexity of osteoarthritis in a manner that integrates
mechanical, structural and biological factors at a systems level.
While there is a growing body of evidence that mechanical loading
during ambulation can inﬂuence cartilage health and biomechanical
factors are involved in the natural course of the disease, there remain1063-4584/$ – see front matterunanswered important questions about the relationships between
many of the risk factors for osteoarthritis and the biomechanics of the
musculoskeletal system. For example, aging, obesity and joint trauma
are among the primary risk factors for developing osteoarthritis yet
each of these risk factors have quite different biomechanical effects on
the musculoskeletal system.
The range of potential risk factors for osteoarthritis raises the question
of whether one can characterize a common role for biomechanics in the
natural course of events that inﬂuence the initiation and rate of
progression of osteoarthritis. The analysis is complicated by the fact that
ambulatory biomechanics can be inﬂuenced by other factors such as
pain and biology. The biology of the joint as well as systemic changes in
biology interact with the mechanics and thus inﬂuence the response of
cartilage to its local mechanical environment. For example, the elevated
systemic levels of proinﬂammatory cytokines associated with obesity
have been associated with the increased risk of OA in this population.
Perhaps more importantly it has been shown that a biomechanical
stimulus can yield a response to serum concentrations of biomarkers
that are predictive of subsequent cartilage changes in patients with
medial compartment knee OA. Thus the interaction between biology
and mechanics should not be ignored in the search for surrogate
markers for osteoarthritis.
The mechanics of ambulation can provide an integrated view of the
overall impact of the disease as it represents the summation of all
factors that can inﬂuence or are inﬂuenced by the disease process. As
such it provides a framework for addressing the complexity of the
disease as a system. Studies of knee osteoarthritis and function illus-
trate the importance of ambulatory mechanics. Speciﬁcally the adduc-
tion moment at the knee during walking has been shown to be
a surrogate measure for the ratio of medial to lateral compartment load
at the knee and has been shown to be one of the strongest markers for
risk of progression of medial compartment knee OA. While the medial
compartment thins relative to the lateral compartment as the adduc-
tion moment increases, for healthy cartilage the medial compartment is
thicker relative to the lateral compartment in individuals that walk with
a higher adduction moment. Taken together these results suggest that
healthy cartilage responds positively to load while cartilage with OA
responds negatively to increased load. Further spatial variations in
healthy knee cartilage morphology are associated with individual
variations in the kinematics of walking suggesting that healthy cartilage
responds to the repetitive patterns of normal ambulation. More
importantly these observations suggest that speciﬁc regions of knee
cartilage are conditioned to the repetitive local mechanical environ-
ment. This local conditioning makes cartilage at the knee sensitive to
kinematic changes. It has been suggested that the kinematic changes
associated with anterior cruciate ligament injury can shift the local
mechanical load at the knee to regions of cartilage not conditioned to
the new loading and initiate the degenerative pathway that leads to
premature knee OA.
In conclusion, the biomechanics of ambulation represent a way of
viewing osteoarthritis as a system that integrates the many factors that
inﬂuence the disease. These factors can help explain both the initiation
as well as the progression of the disease. Biomechanical measures such
the adduction moment have been among the best markers to assess the
risk for disease progression. Functional biomechanics can also provide
objective assessment of interventions. Finally the biological response to
